The study of neurobiological mechanisms underlying anxiety disorders has been shaped by learning models that frame anxiety as maladaptive learning. Pavlovian conditioning and extinction are particularly influential in defining learning stages that can account for symptoms of anxiety disorders. Recently, dynamic and task related communication between the basolateral complex of the amygdala (BLA) and the medial prefrontal cortex (mPFC) has emerged as a crucial aspect of successful evaluation of threat and safety. Ongoing patterns of neural signaling within the mPFC-BLA circuit during encoding, expression and extinction of adaptive learning are reviewed. The mechanisms whereby deficient mPFC-BLA interactions can lead to generalized fear and anxiety are discussed in learned and innate anxiety. Findings with cross-species validity are emphasized.
Pavlovian conditioning, an enduring model of associative learning Navigation through daily life depends on a blueprint of familiar stimulus-outcome associations and the ability to update them as circumstances change. The update is particularly important for tracking shifting sources of danger. Too little self-protection in the face of new threat risks bodily harm, whereas indiscriminate fear is physically and psychologically debilitating, as evidenced in anxiety disorders such as post-traumatic stress disorder (PTSD) and generalized anxiety disorder (GAD). In neurobiology, the most popular model of associative learning, first formalized by Pavlov during the early 20th century [1], continues to be a versatile tool for studying how the nervous system learns about the changing world in general and emotional learning in particular [2] . The model states that associations are learned by experiencing neutral stimuli predictive of physically arousing unconditioned stimuli (US) and, as these experiences are paired, the former are converted to conditioned stimuli (CS) that elicit a similar physiological response as the anticipated US. Therefore, the CS and US have to meet the criteria of contingency (predictability) and contiguity (temporal proximity) for associative learning to occur. Recently, dynamic communication between the medial prefrontal cortex (mPFC) and the basolateral amygdala (BLA) during behavior has emerged as a key mechanism for incorporating new information about danger and safety (see Glossary) into the existing blueprint. In this review, we first briefly present the role of the amygdala in associative learning and then focus on mPFC-BLA signaling in the face of changing CS-US contingencies during acquisition, expression, and extinction of associative learning. We discuss how maladaptive, circuit-level communication during different phases of acquisition and expression can model heightened anxiety. Finally, we suggest some outstanding questions for investigating the mPFC-BLA circuit, with the goal of building a more complete understanding of how these brain regions contribute to anxiety.
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Glossary
Differential fear conditioning: a form of Pavlovian fear conditioning where one CS (often referred to as the CS+) is paired with an aversive US and one CS (referred to as the CS-) is either unpaired or paired with a pleasant US, thereby setting up a differential valence of the two CSs. Extinction: a behavioral paradigm where a previously conditioned CS-US association is decoupled by presentations of the CS without the previously accompanying US. After extinction training, the CS ceases to elicit the same physiological responses as the US. Extinction is context specific and, in the adult, is conceived of as new learning about the CS rather than forgetting of the CS-US association because the memory of the association is retained if probed again later and in a different context. Extinction training can be used in combination with medication to treat PTSD. Generalization: manifestation of similar behavioral responses to conditioned stimuli that were and were not previously paired with a particular US. Usually, the response to a CS predicting an aversive outcome is transferred to a neutral CS. This mode of similar behavioral response to threatening and nonthreatening stimuli models behavior seen in PTSD and GAD. Reversal learning: a paradigm that tests adaptive learning in which the subject simultaneously learns two different CS-US contingencies that reverse in valence after they have both been acquired. Thus, two different CSs that used to predict an aversive US and a pleasant US or an aversive US and no US will without warning become predictive of the opposite outcome. The subject learns to adapt to these new contingencies. Safety: a relatively non-anxious state initiated by either a stimulus or a place in an environment. The physical state is characterized by more activity in the parasympathetic nervous system, such as increased vasodilation, decreased blood pressure, and fewer behavioral indications of threat assessment (such as fight or flight responses). Synchrony: in extracellular electrophysiology, a measure of how well signals simultaneously recorded in two structures align with one another. Any measure of synchrony is assumed to give information about changes in communication between two regions. Some measures look at the fluctuations in phase and amplitude of an oscillation across the two structures. Others measure how well cell firing in one structure is aligned with the ongoing oscillation in another structure. Others look at whether cells tend to fire within close temporal proximity of each other in both structures.
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